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4.1.3.1.3
Substates of state GMM-REGISTERED

The state GMM-REGISTERED is subdivided into several substate as explained below. The substates pertain to the whole MS (ME alone if no SIM is inserted, or ME plus SIM.).

4.1.3.1.3.1
GMM-REGISTERED.NORMAL-SERVICE

User data and signalling information may be sent and received.

4.1.3.1.3.2
GMM-REGISTERED.SUSPENDED

. The MS shall enter this substate when entering dedicated mode and when the MS limitations makes it unable to communicate on GPRS channels... In this substate, no user data should be sent and no signalling information shall be sent. The MS shall leave this substate when  leaving dedicated mode.

4.1.3.1.3.3
GMM-REGISTERED.UPDATE-NEEDED

The MS has to perform a routing area updating procedure, but its access class is not allowed in the cell. The procedure will be initiated as soon as access is granted (this might be due to a cell-reselection or due to change of the access class of the current cell). No GMM procedure except routing area updating shall be initiated by the MS in this substate. In this substate, no user data and no signalling information shall be sent.

4.1.3.1.3.4
GMM-REGISTERED.ATTEMPTING-TO-UPDATE

A routing area updating procedure failed due to a missing response from the network. The MS retries the procedure controlled by timers and a GPRS attempt counter. No GMM procedure except routing area updating shall be initiated by the MS in this substate. No data shall be sent or received. 

4.1.3.1.3.5
GMM-REGISTERED.NO-CELL-AVAILABLE

GPRS coverage has been lost. In this substate, the MS shall not initiate any GMM procedures except of cell (and PLMN) reselection.
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Figure 4.1b/GSM 04.08:GMM main states in the MS

4.1.3.1.3.6
GMM-REGISTERED.LIMITED-SERVICE

A cell is selected, which is known not to be able to provide normal service. The MS will remain in this sub-state until a cell is selected which is able to provide normal service.

4.1.3.1.3.7
GMM-REGISTERED.ATTEMPTING-TO-UPDATE-GS

A combined routing area updating procedure or a combined GPRS attach procedure was successful for GPRS only failed. The MS retries the procedure controlled by timers and a GPRS attempt counter. User data and signalling information may be sent and received.
4.2.5.1
Detailed description of the MS behaviour in state GMM-REGISTERED 

In state GMM-REGISTERED, the MS shall behave according to the substate as explained below.

4.2.5.1.1
Substate, NORMAL-SERVICE

The MS shall:

-
perform cell selection/reselection according to GSM 03.22 [14];

-
perform normal and periodic routing area updating; and

-
receive and transmit user data and signalling information.

GPRS MSs in operation modes C or A shall answer to paging requests.

GPRS MS in operation mode B may answer to paging requests.

4.2.5.1.2
Substate, SUSPENDED

The MS:

-
should not send any user data ; and

-
shall not send any signalling information.

4.2.5.1.3
Substate, UPDATE-NEEDED

The MS shall:

-
not send any user data;

-
not send any signalling information;

-
perform cell selection/reselection according to GSM 03.22 [14]; and

-
chose the appropriate new substate depending on the GPRS update status as soon as the access class allows network contact in the selected cell. 

4.2.5.1.4
Substate, ATTEMPTING-TO-UPDATE

The MS:

-
should not send any user data ;

-
shall perform routing area update on the expiry of timers T3311 or T3302;

-
shall perform routing area update when the routing area of the serving cell has changed and the location area this cell is belonging to is not in the list of forbidden LAs;

-
shall if entry into this state was caused by b) or d) with cause “Retry upon entry into a new cell”, of section 4.7.5.1.5, perform routing area updating when a new cell is entered; and

-
shall if entry into this state was caused by c) or d) with cause different from ”Retry upon entry into a new cell” of section 4.7.5.1.5, not perform routing area updating when a new cell is entered.

4.2.5.1.5
Substate, NO-CELL-AVAILABLE

The MS shall perform cell selection/reselection according to GSM 03.22 [14].

4.2.5.1.6
Substate, LIMITED-SERVICE

The MS shall perform cell selection/reselection according to GSM 03.22 [14];

4.2.5.1.7
Substate, ATTEMPTING-TO-UPDATE-GS
The MS shall:

-
perform cell selection/reselection according to GSM 03.22 [14];

-
receive and transmit user data and signalling information.

-
perform routing area update indicating “combined RA/LA updating with IMSI attach” on the expiry of timers T3311 or T3302;

-
perform routing area update indicating “combined RA/LA updating with IMSI attach” when the routing area of the serving cell has changed and the location area this cell is belonging to is not in the list of forbidden LAs;

GPRS MSs in operation modes C or A shall answer to paging requests.

GPRS MS in operation mode B may answer to paging requests.

4.7.3.2.3
Combined GPRS attach accepted by the network

Depending on the value of the attach result IE received in the ATTACH ACCEPT message, two different cases can be distinguished:

Case 1)
The attach result IE value indicates “combined GPRS attach”: IMSI attach for GPRS and non-GPRS services have been successful.

Case 2)
The attach result IE value indicates “GPRS only”: IMSI attach for GPRS services has been successful but IMSI attach for non-GPRS services has not been successful.

4.7.3.2.3.1
Combined attach successful for GPRS and non-GPRS services

The description for IMSI attach for GPRS services as specified in section 4.7.3.1.3 shall be followed. In addition, the following description for IMSI attach for non-GPRS services applies.

The TMSI reallocation may be part of the combined GPRS attach procedure. The TMSI allocated is then included in the ATTACH ACCEPT message together with the location area identification (LAI). The network shall, in this case, change to state GMM-COMMON-PROCEDURE-INITIATED and shall start timer T3350 as described in section 4.7.6.

The MS, receiving an ATTACH ACCEPT message, stores the received location area identification, stops timer T3310, enters state MM IDLE, reset the location update attempt counter and sets the update status to U1 UPDATED. If the message contains an IMSI, the mobile station is not allocated any TMSI, and shall delete any TMSI accordingly. If the message contains a TMSI, the MS shall use this TMSI as the new temporary identity. The MS shall delete its old TMSI and shall store the new TMSI. In this case, an ATTACH COMPLETE message is returned to the network. If neither a TMSI nor an IMSI has been included by the network in the ATTACH ACCEPT message, the old TMSI, if any available, shall be kept.

The network receiving an ATTACH COMPLETE message stops timer T3350, changes to state GMM-REGISTERED and considers the new TMSI as valid.

4.7.3.2.3.2
Combined attach successful for GPRS services only

The description for IMSI attach for GPRS services as specified in section 4.7.3.1.3 shall be followed. In addition, the following description for IMSI attach for non-GPRS services applies.

The MS receiving the ATTACH ACCEPT message takes one of the following actions depending on the reject cause:

# 2
(IMSI unknown in HLR) 

 
The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid for non-GPRS services until switching off or the SIM is removed.

# 16
(MSC temporarily not reachable)
# 17
(Network failure); or
# 22
(Congestion)

 
The MS shall start timer T3311 and shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-GS. Timer T3330 shall be stopped if still running. 
 
A GPRS MS operating in MS operation mode A shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure; a GPRS MS operating in MS operation mode B may then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure. The MS shall act as in network operation mode II or III as long as the combined GMM procedures are not successful.
Other values are considered as abnormal cases. The combined attach procedure shall be considered as failed for GPRS and non-GPRS services. The behaviour of the MS in those cases is specified in section 4.7.3.2.5. 

4.7.5.2.3
Combined routing area updating procedure accepted by the network

Depending on the value of the update result IE received in the ROUTING AREA UPDATE ACCEPT message, two different cases can be distinguished:

Case 1) 
The update result IE value indicates “combined RA/LA”: Routing and location area 
updating is successful;

Case 2) 
The update result IE value indicates “RA only”: Routing area updating is successful, but 
location area updating is not successful.

A ROUTING AREA UPDATE COMPLETE message shall be returned to the network if the ROUTING AREA UPDATE ACCEPT message contains:

-
a P-TMSI and/or a TMSI; and/or

-
LLC V(R) values (see 04.64 [76]). 

In the latter case, the LLC V(R) values that are valid in the MS shall be included in the ROUTING AREA UPDATE COMPLETE message.

4.7.5.2.3.1
Combined routing area updating successful

The description for normal routing area update as specified in section 4.7.5.1.3 shall be followed. In addition, the following description for location area updating applies.

The handling at the receipt of the ROUTING AREA UPDATE ACCEPT depends on the value received in the update result IE as specified below.

The TMSI reallocation may be part of the combined routing area updating procedure. The TMSI allocated is then included in the ROUTING AREA UPDATE ACCEPT message together with the location area identification (LAI). The network shall, in this case, change to state GMM-COMMON-PROCEDURE-INITIATED and shall start the timer T3350 as described in section 4.7.6.

The MS, receiving a ROUTING AREA UPDATE ACCEPT message, stores the received location area identification, stops timer T3330, enters state MM IDLE, reset the location update attempt counter and sets the update status to U1 UPDATED. If the ROUTING AREA UPDATE ACCEPT message contains an IMSI, the mobile station is not allocated any TMSI, and shall delete any TMSI accordingly. If the ROUTING AREA UPDATE ACCEPT message contains a TMSI, the MS shall use this TMSI as new temporary identity. The MS shall delete its old TMSI and shall store the new one. If neither a TMSI nor an IMSI has been included by the network in the ROUTING AREA UPDATE ACCEPT message, the old TMSI, if any is available, shall be kept.

The network receiving a ROUTING AREA UPDATE COMPLETE message stops timer T3350, changes to GMM-REGISTERED state and considers the new TMSI as valid.

4.7.5.2.3.2
Combined routing are updating successful for GPRS services only

The description for normal routing area update as specified in section 4.7.5.1.3 shall be followed. In addition, the following description for location area updating applies.

The MS receiving the ROUTING AREA UPDATE ACCEPT message takes one of the following actions depending on the reject cause:

# 2

(IMSI unknown in HLR) 

The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The new MM state is MM IDLE. The SIM shall be considered as invalid for non-GPRS services until switching off or the SIM is removed.

#16
(MSC temporarily not reachable);
#17
(Network failure); or
#22
(Congestion)


A GPRS MS operating in MS operation mode A shall then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure; a GPRS MS operating in MS operation mode B may then perform an IMSI attach for non-GPRS services by use of the MM IMSI attach procedure.


The MS shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-GS. Timer T3330 shall be stopped if still running. The routing area updating attempt counter shall be incremented.

 
If the routing area updating attempt counter is less than 5, and the stored RAI is equal to the RAI of the current serving cell and the GMM update status is equal to GU1 UPDATED, the MS shall keep the GMM update status GU1 UPDATED and changes state to GMM-REGISTERED.ATTEMPTING-TO-UPDATE-GS. The MS shall start timer T3311. When timer T3311 expires the combined routing area update procedure indicating “combined RA/LA updating with IMSI attach” is triggered again.

 
If the routing area updating attempt counter is greater than or equal to 5, the MS shall start timer T3302 and shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-GS.

 
A GPRS MS operating in MS operation mode A shall then proceed with appropriate MM specific procedure; a GPRS MS operating in MS operation mode B may then proceed with appropriate MM specific procedures. 
The MS shall act as in network operation mode II or III as long as the combined GMM procedures are not successful.

Other values are considered as abnormal cases. The combined routing area updating shall be considered as failed for GPRS and non-GPRS services. The specification of the MS behaviour in those cases is specified in section 4.7.5.2.5.
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